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MISLJR Pathfinder Science investigations

M, Golornhck  (Jet Propulsion Laboratory, Caltcch,  Pasadena, CA
91109; 818-393-7948; e-mail: mgolombck@  nasamail.nasa.gov)

The MESUR (Mars Environmental SURvey)  Pathfimk.x  mission is the
first Discovery mission planned for launch in 1996. MESUR
Pathfinder is designed as an engineering demonstration of the entry,
dcsccnt  and landing approach to be employed by the follow-on
MESUR Network mission, which will land of order 10 small stations
on the surface of Mars to investigate interior, atmosphc]ic  and surface

.propcrtics.  Pathfinder is a small Mars lander, equipped with a
microrover  to deploy instruments and explore the local  landing site.
instruments sclectcd for Pathfinder include a surfi~ce imagcr on a 1 m
pop-up mast (stereo with spectral filters), an atmospheric structure*. instrun~cnt/surf  ace meteorology package, and an alpha proton x-ray
spcctromctcr.  The microrovcr  will carry the alpha proton x-ray
spcctromctcr  to a number of different rocks and surface materials and
provide close-up imaging. The scientific objectives and invcstiga[ions
afforded by Pathfinder include: surface morphology and geology at
nwtcr scale, c]cmcntal  composition and mineralogy of surface materials
and a vuricty of atmospheric scicncc  invcs[igations.  ‘]’hc surface
imaging systcm will reveal the geologic processes and surfacc-
atmosphcl”c  interactions at a sca]c Currently known on]y at the two
Viking landing sites. The alpha proton  x-ray spcctrornctcr  and the
spectral filters on the imaging system will dctcrminc  the clcmcntal
composition find rnincralogy  of surface materials, which can bc usc[i to
address questions concerning the composition of the crust, its
diffcrcntii]tion  and the dcvclopmcnt  of weathering products. “1’hcsc
investigations will represent a calibration point  (“ground truth”) for
orbital remote sensing observations. in addition, a series of small
magnets and a rcfcrencc  test chart will dctcrminc  the magnetic
component of the rnar~ian  dust and any deposition of airborne dust
over time. The atmospheric structure instrument will determine a
pressure, temperature and density profile of the atmosphere (with
respect to altitude) during entry and dcsccnt at a ncw loca(ion, time and
season. Diurnal variations of the atmospheric boundary iaycr will bc
characterized by regular surface meteorology mcasurcmcn[s  (pressure,
tcmpcraturc, atmospheric opacity, and wind direction). in addition,
the imagcr will detctminc dust particle size and shape and water vapor
abunciancc  from sky and solar spectral observations.
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